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Combining E, S, and G Scores: 
An Exploration of Alternative 
Weighting Schemes
Linda-Eling Lee, Guido Giese, and Zoltán Nagy

ABSTRACT: How an overall rating is con-
structed can have a significant impact on its use-
fulness to investors. In this study, we tested two 
approaches: equal weighting and backward opti-
mization. Equally weighting E, S, and G pillar 
scores across sectors showed less financial signifi-
cance than the stand-alone G pillar score—that is, 
without E and S scores—over the 13-year study 
period. Although backward optimization showed 
greater significance than the stand-alone G scores, 
this approach may underestimate the importance 
of ESG indicators to financial results over longer 
periods of time. These results suggest that investors 
seeking to combine E, S, and G into an aggregate 
ESG score should proceed with caution. A naïve 
approach such as equal weighting could introduce 
noise that decreases financial significance and a 
backward-optimized approach may ignore the 
importance of different time frames in how ESG 
risks unfold. Our findings illustrate the historical 
value in prospectively adjusting the selection and 
weighting of ESG Key Issues industry by industry 

to capture companies’ exposure to dynamic and 
emerging risks.

TOPIC: ESG investing*

There are many ways to construct 
a company ESG score, involving 
different mixtures of f inancial 
and nonfinancial inputs. Investors 

often have different objectives for an ESG 
score, from aligning with personal values 
to capturing f inancially signif icant risks 
and opportunities.  Practitioners aiming to 
improve financial outcomes face the chal-
lenge of determining the most inf luential 
criteria for f irm performance and the best 
way to combine different ESG issues into 
an aggregate ESG score or rating.1 Under-
standing the financial signif icance of ESG 

1 ESG scores are used in the construction of ESG 
ratings.

• Environmental (E), social (S), and governance (G) scores have shown different relation-
ships with financial characteristics of firms. Historically, governance has provided the
strongest significance, social the weakest.

• A combination of E, S, and G scores that maximized historical financial significance did
not lead to a signal with superior long-term stock-price effect.

• The weighting of E, S, and G issues in aggregating a composite score may better ref lect
the dynamically changing ESG landscape, aiming to capture unfolding, emerging risks.

KEY FINDINGS
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ratings is not only important for investors using proprie-
tary or third-party ESG ratings in portfolio construction 
(which has been the main perspective of most previous 
studies), but also to address the question of how ESG 
ratings may be improved.

In this article, we first established how companies’ 
ESG characteristics (measured by using MSCI’s E, S, and 
G pillar scores, which underlie the ESG rating) are asso-
ciated with financial risk and return. Then we compared 
how different hypothetical approaches to combining E, 
S, and G pillar scores into an aggregated ESG rating 
maximize financial performance.

ECONOMIC-TRANSMISSION CHANNELS

To establish how companies’ ESG characteris-
tics are associated with f inancial risk and return, we 
built on previous research in which we identified three 
economic-transmission channels—the cash-f low, idio-
syncratic-risk, and valuation channels—through which 
ESG information translates into financial risk and per-
formance (Giese et al. 2019a). These channels can be 
summarized as follows (see schematic in Exhibit 1):

• Cash-f low channel: Companies with high ESG 
ratings on average have historically been more 
profitable, displayed more stable earnings, and paid 
higher dividend yields after controlling for size 
bias. The economic rationale suggests that stronger 
ESG characteristics may have been linked to better 
business practices, which may result in attracting 
more talented employees and better innovation 
management, developing long-term business plans 
and incentive plans for management, and achieving 
better customer satisfaction (Fatemi et al. 2015).

• Idiosyncratic-risk channel: Companies with high 
ESG ratings have historically shown less frequent 
drawdowns, controlling for size and industry 
(Giese et al 2019a). Companies with high ESG rat-
ings were considered to have had better abilities to 
manage and mitigate company-specific risks than 
lower-ranked peers in the same sector.

• Valuation channel: Companies with high ESG rat-
ings have historically shown lower levels of sys-
tematic risk, lower costs of capital, and, therefore, 
higher levels of valuation. For example, the authors 
have shown lower levels of volatility for high-rated 

E X  H i B i t  1
Economic-Transmission Channels to Be Tested

Source: MSCI ESG Research LLC.
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companies in MSCI’s Barra Global Total Market 
Equity Model for Long-Term Investors (GEMLT) 
while controlling for size. In addition, some MSCI 
ESG indexes using ESG ratings inputs have shown 
lower drawdowns than their market-capitalization-
weighted parent indexes in market crisis situations 
(Giese et al. 2019b; Lodh 2020). The economic 
rationale is intuitive: Companies with strong ESG 
characteristics may have been more resilient when 
faced with changing market environments, such 
as f luctuations in financial markets and changes in 
regulation. Researchers have found that companies 
with stronger ESG characteristics have experienced 
less exposure to risks and higher levels of valuation.2 

We found evidence supporting these transmission 
channels, controlling for companies’ market capitaliza-
tion and industry within the MSCI ACWI World Index.

This model shows at a high level how ESG infor-
mation has been conveyed. ESG ratings, which are built 
on ESG scores, ref lect this information. To increase our 
understanding of how ratings are constructed, we also 
examined the financial significance of these transmis-
sion channels at the level of the individual E, S, and G 
pillar scores.

To do this analysis, we calculated the exposure to 
financial variables across five size-adjusted pillar-score 
quintiles (Q1 to Q5), which were rebalanced monthly, 
with Q1 indicating the companies with the lowest pillar 
score and Q5 the companies with the highest pillar 
score.3 We used size-adjusted quintiles to ensure potential 
financial differences were not due to differences in size.4

2 For example, see Eccles et al. (2014), El Ghoul et al. (2011), 
and Gregory et al. (2014).

3 In the MSCI ESG Rating model, a higher MSCI industry-
adjusted ESG score represents better ESG characteristics. Financial 
variables, such as beta or gross profitability, are based on GEMLT 
and are, therefore, in the format of z-scores, which are normalized 
values, calculated by first subtracting the cross-sectional mean from 
all values and then dividing the difference by the cross-sectional 
standard deviation. Z-scores have zero mean and unit standard 
deviation. Following the GEMLT methodology for risk-related 
variables, we subtracted cross-sectional global means; for funda-
mental data-related variables, we subtracted cross-sectional country 
means to control for potential country biases in fundamental data. 
Standard deviation was calculated globally.

4 The size adjustment is achieved by regressing the numerical 
scores on GEMLT size exposures and an intercept term and keeping 
the residual as the size-adjusted score.

Using this quintile-level aggregate exposure data, 
we examined how each of the economic-transmission 
channels performed for the aggregate MSCI ESG scores, 
as well as for its constituent components—the E, S, 
and G pillar scores. We compared the Q5-Q1 quintile 
differences for the f inancial variables transformed to 
z-score format in each economic-transmission channel 
(Exhibit 2).

In line with Giese et al. (2019a), the highest-rated 
quintile on the aggregate MSCI ESG score showed 
higher levels of profitability, lower levels of idiosyn-
cratic risk, and lower levels of systematic risk across all 
three pillars.

The E, S, and G pillar analysis in Exhibit 2 shows 
that the G score was the most significant and the S score 
was the weakest.

THE ROLE OF WEIGHTS IN CREATING  
AN ESG SCORE

The ESG rating (and corresponding ESG score) 
used in our analysis5 is based on an industry-specific 
selection of 37 key ESG risks (called Key Issues), as well 
as an industry-specif ic weighting of those issues. To 
what extent has the weighting scheme contributed to 
the findings that the overall ESG rating and E, S, and G 
pillar scores have shown financial significance? And to 
what extent can alternative weighting schemes improve 
the financial relevance of an ESG rating? We tested two 
approaches: backward optimization and simple equal 
weighting.

In the first approach, one can use quantitative anal-
ysis to determine the weighting scheme of an ESG-rating 
model, seeking to improve the strength of financial rel-
evance based on historical evidence. On the one hand, 
quantitative analysis uses data to identify ESG indicators 
that have shown strong financial significance historically 
and remove or minimize less relevant indicators.

On the other hand, relying on historical data runs 
the risk of data mining: Although these indicators may 
have worked in the past, they may not deliver similar 
results in the future. This may be especially true with 
ESG data, as ESG risks have been more dynamic and 
evolving than risks quantified by traditional metrics such 
as style factors. For example, extreme weather events and 

5 For an explanation of the methodology used to create the 
scores, please see MSCI ESG Research (2019). 
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water scarcity could become more significant in the next 
two decades. Similarly, consumer concerns and regula-
tory risk related to privacy protection were very nascent 
and likely not as significant 10 years ago.

The risk of data mining typically increases with 
the number of parameters one uses to calibrate a model 
to a specific dataset. For instance, one could use an opti-
mizer to determine the relative weightings of E, S, and 
G pillar scores to maximize the statistical reliability of 
the Q5–Q1 differences in financial variables used. If the 
optimizer used two values that may vary, and adjusted 
the weightings annually, that would result in 26 values 
(or free optimization parameters) for our 13-year study 
period. Using sector- or industry-specific optimization 
would multiply the dimensions accordingly. Optimiza-
tion at the level of a key issue would multiply the number 
of optimization parameters even more.

Despite these drawbacks, reweighting ESG pillar 
scores may shed light on how to construct an ESG rating. 
In addition, we can assess whether such backward opti-
mization might have delivered improvements in finan-
cial significance over longer periods.

The first question aims to determine what target 
variable should be used in the optimization. For example, 
one could backward optimize the weights of E, S, and 
G within the total ESG score to maximize stock per-
formance within the respective stock universe over the 

sample period. By construction, this would result in the 
best possible in-sample financial performance. However, 
this approach would maximize the risk of data mining 
and may not lead to robust results, since it would depend 
on the companies in the sample, as well as the periods 
used. A more fundamental issue with this approach is 
that ESG ratings are designed to ref lect the financial 
resilience of companies to long-term environmental, 
social, and governance risks, and not to predict short-
term stock-price correlations.

Therefore, we used fundamental target variables in 
our optimization. More precisely, we aimed to maxi-
mize the effect of combining the pillar scores via the 
three economic transmisison channels that are shown 
in Exhibit 2. We selected gross profitability, residual 
CAPM volatility, and systematic volatility to represent 
each channel.6 

Before we implemented the optimization, we 
examined how the Q5–Q1 differences in the three 
channels depended on the pillar weights (Exhibit 3). 
For all three financial characteristics, the largest average 
Q5–Q1 difference was achieved if the heaviest weighting 
was given to the governance pillar and the lightest to 

6 As we used a z-score format (which creates a standard unit 
of measurement), we were able to average these three quintile dif-
ferences in one aggregated target function.

E X  H i B i t  2
Exposure Analysis of MSCI ESG Scores, Including Pillar Breakdown

Notes: In the third column from the left, we indicate the sign of Q5–Q1 that was expected based on the transmission channels: We expected a positive sign 
for profitability and dividend yield and a negative sign for risk-related variables.

Source: MSCI ESG Research LLC. Data from December 2006 to December 2019 for the MSCI World Index.
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the social pillar. These results are in line with our earlier 
observations about the strength of the pillars (Exhibit 2). 

For the actual optimization, we then used the 
average of the Q5–Q1 differences for these three vari-
ables as our final target variable, and we sought the pillar 
weights that yielded an optimally combined ESG score, 
capturing the largest differentiation in the target variable 
between the best- and worst-rated stocks. 

More concretely, our objective was to maximize 
the following average difference:

∑∑∗ ==

1
3

( ( 5) ( 1))
1

, ,( (, ,( ( 5), ,5)
1

3

T
s x( (s x( (Q x−Q x−5)Q x5) ( 1Q( 1is xis x

t

T

i t( (i t( (, ,i t, ,( (, ,( (i t( (, ,( ( i t, ,i t, ,
i

where xi,t(Qj) represents the exposure of quintile j to the 
variable i at month t, and si is equal to 1 for gross profit-
ability and equal to −1 for the other variables.

As a simplif ication, we assumed in all our cal-
culations that pillar weights were constant over time, 
thereby strongly limiting the number of free param-
eters. We also picked the combination of E, S, and 
G weights that maximized the time-series average of 
Q5–Q1 differences.

As a f irst step in the optimization, we allowed 
pillar weights to be sector-dependent. Exhibit 4 shows 
the results of a sector-specif ic optimization, where the 
optimizer chose the relative pillar weights to maximize 

the average of the Q5–Q1 differences of the three 
target variables (prof itability, idiosyncratic risk, and 
systematic risk) during the study period. On average, 
the optimized relative weights were consistent with 
our previous results showing that the governance pillar 
had the highest level of significance (a 46% weight on 
average) and the social pillar the lowest (a 24% weight 
on average). However, there were significant sectoral 
differences. In the financial sector, practically all the 
weight was given to the governance pillar; in the mate-
rials sector almost all the weight was given to the envi-
ronmental pillar. 

The large sector-to-sector variation could indicate 
large differences across sectors. But it could also be a 
spurious result caused by the larger level of noise in the 
sector-dependent optimization. To get an indication of 
the statistical challenges in sector-by-sector optimiza-
tion, one should consider that sectors contained 1/10th 
of the total stocks, increasing the confidence bounds 
by roughly three times. Exhibit 4 also shows that the 
average t-statistic of the optimal sector specific combina-
tion exceeded 2.0 for the materials sector only. There-
fore, to avoid overfitting to noise, we decided to use 
the optimal weights that (1) were not sector-dependent 
and (2) maximized the Q5–Q1 difference in the three-
channel average score. This led to 25%, 5%, and 70% 
weightings for the E, S, and G pillars.

E X H i B i t  3
Backward Optimization of ESG Pillar Weights

Notes: The charts show on the z-axis the Q5–Q1 differences for profitability, residual volatility, and systematic volatility as a function of pillar weights. Lighter 
coloring corresponds to more positive values, darker to more negative differences. Data from December 2006 to December 2019 for the MSCI World Index.

Source: MSCI ESG Research LLC.
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Next, we compared the significance of this opti-
mized ESG weighting scheme to equally weighting the 
three pillars. The results are summarized in Exhibit 5.

We can evaluate the impact of adding E and S 
key indicators in the three weighting approaches. The 
optimized approach showed the strongest significance, 
which was in line with our expectations as the weighting 
scheme was optimized against the target variables. The 
equal-weighted approach also showed slightly stronger 
results than the industry-specific approach of the MSCI 
ESG score, which used an industry-specif ic, time-
dependent approach to weight the underlying key issues 
(but not the pillars). This approach resulted, on average, 
in a higher weight to the S pillar and lower weight to 
the G pillar than the alternatively weighted approaches. 

Although the optimized weights showed the stron-
gest signficance (by design), it may be backward-looking 
and may underestimate the weights of ESG indicators 
that may affect f inancial results over longer periods. 
What if some ESG indicators were not important in 
the past but may be more significant in the future?

In fact, an analysis of the actual stock-price perfor-
mance of these alternatively weighted ESG scores shows 
that neither the simple equal-weighted approach nor the 
backward-optimization approach would have correlated 
to better stock performance or lower levels of volatility 
during our study period. Rather, as Exhibit 6 shows, the 
actual overall MSCI ESG scores—constructed using a 
systematic, prospective recalibration of the key issues and 
weights in the ESG ratings model—showed a better Q5–
Q1 performance difference and a lower level of cyclicality. 

What might account for the stronger stock per-
formance over the long term, even as the MSCI ESG 
score showed weaker significance over the shorter time 
framce? The much greater granularity and time-varying 
aspect of the MSCI ESG scores could be a contributing 
factor.  In the weighting scheme, on average, each of the 
158 Global Industry Classif ication Standard (GICS®)7 
subindustries uses six ESG key issues in assigning 
weights in the MSCI ESG ratings. The selection of key 

7 The Global Industry Classif ication Standard (GICS®) was 
jointly developed by MSCI and Standard & Poor’s.

E X  H i B i t  4
Sector-Specific Optimization of E, S, and G Weights

Notes: We omitted the real estate sector because of its short history. T-statistic is calculated as the significance of the difference between Q5 and Q1 exposure 
to the average of the three variables where quintiles are defined using the sector-specifc combined score.

Source: MSCI ESG Research LLC. Data from December 2006 to December 2019 for MSCI World Index.
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issues and their respective weights are readjusted on an 
annual basis, through a process that combines quantita-
tive assessment of industry exposures to emerging issues 
and wide consultation with investment practitioners.8   

Using this process, weights have varied over time 
across sectors. During our 13-year study period, there 
were over 2,000 permutations of E, S, and G weights. As 
of the end of 2019, the weight of the E pillar ranged from 
5.8% for the communication services sector to 62.1% for 
utilities; the weight of the S pillar ranged from 16.3% 
for energy to 59.8% for the financials sector. Over the 
13-year study period, the pillar weights averaged 30% for 
environmental key issues, 39% for social key issues and 
31% for governance key issues. These weights showed 
signif icant variation over time. The average G pillar 
weight increased from an average of 19% in the first half 
of the sample period (2007–2012) to 25% in the second 
half (2013–2019), highlighting the increasing impor-
tance of governance issues over time.

Overall, this finding suggests that backward opti-
mization may be suboptimal over time, for two reasons. 

8 ESG Ratings Methodology. See also “2020 ESG Ratings 
Model Consultation.” (Client access only.) MSCI ESG Research’s 
annual consultation solicits feedback from its institutional-investor 
clients on proposals to enhance the ratings methodology and reca-
librate industry-specific inputs. 

First, different E, S, and G risks have varying time 
horizons. For example, there are event-driven risks, such 
as those of ethics or fraud incidents, that can affect finan-
cial performance over relatively short periods of time. 
In contrast, other types of risk, such as poor talent man-
agement, may more gradually erode the stock price, only 
over longer periods of time. Therefore, optimizing per-
formance over a limited period may not deliver optimal 
performance results over a longer horizon.

Second, the significance of ESG risks within any 
ESG-rating methodology may change over time due 
to shifts in the environment (e.g., climate change) or 
society. Therefore, an optimization approach that aims 
to maximize the same financial variables over longer 
periods of time may not lead to optimal results.

In essence, our results suggest that using a naïve 
approach of combining E, S, and G scores (such as with 
equal weighting) could have introduced noise and less-
ened the financial significance of an ESG score. Using 
backward optimization, on the other hand, may have 
helped ESG-rating providers understand how sensi-
tive their rating model was to changes in the weighting 
scheme—and may have provided insights for f ine-
tuning their rating model. However, our research raises 
a cautionary f lag for using a mechanistic backward-
optimization approach as part of a scoring aggregation 
methodology.

E X  H i B i t  5
Exposure Analysis of Alternatively Weighted ESG Ratings

Note: Gross profitablility, residual CAPM volatility, and systematic volatility are used as target variables in the optimization.

Source: MSCI ESG Research LLC. Data from December 2006 to December 2019 for the MSCI World Index.
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CONCLUSION

ESG strategies typically use inputs that score or 
rate companies on their ESG characteristics. But what 
indicators support that approach, and what role do the 
weights applied to these indicators play? We used the 
underlying pillar scores of the MSCI ESG rating to test 
the effect of ESG scores in two ways: how they related 
to financial characteristics of firms via three economic 
transmission channels, as well as how they correlated to 
long-term stock performance over 13 years.

Within our analysis of economic transmission 
channels, the top quintiles showed higher profitability 
and lower levels of idiosyncratic and stock-specific risk 
than the bottom quintiles for the majority of ESG pillar 
scores. Governance indicators showed the strongest sig-
nificance at a pillar-score level.

We tested how alternative approaches to combining 
these pillar scores might have related to companies’ finan-
cial characteristics and their long-term stock performance. 

We looked at both equal-weighting and backward-
optimization approaches. They both showed slightly 
more significance than the MSCI ESG score. 

However, when using financial-performance mea-
sures to optimize or fine-tune the weighting scheme for 
E, S, and G scores within the aggregated ESG rating, 
one runs the risk of data mining. Therefore, researchers 
may consider limiting the number of parameters used 
in the optimization to mitigate the risk of overfitting 
historical data.

In our study, we used a simple optimization of the 
relative weights of E, S, and G in the total ESG score. 
We found that the optimization increased the financial 
signif icance of the alternative ESG-rating model for 
financial performance and risk. However, the optimized 
scores failed to produce better long-term stock-price 
performance in our study period.

This f inding illustrates one of the challenges of 
ESG-rating methodologies: The key risks that can drive 
financial results are not static but may change over time. 

E X  H i B i t  6
Performance of Q5–Q1 Portfolios (in USD)

Note: Comparison of MSCI ESG industry-adjusted scores, equal-pillar-weighted scores, and optimized ESG scores.

Source: MSCI ESG Research LLC. Data from December 2006 to December 2019 for the MSCI World Index.
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An analytical optimization based solely on historical 
data, and a static target function, may in practice be 
simplistic and too backward-looking. Nevertheless, 
different weighting schemes can be used to fine-tune 
ESG-rating methodologies, enhancing their forward-
looking assessment of ESG risks and how such risks may 
be ref lected in the rating model.
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Foundations of ESG Investing: How ESG 
Affects Equity Valuation, Risk,  
and Performance
Guido Giese, Linda-Eling Lee, Dimitris 
Melas, Zoltán Nagy, and Laura Nishikawa

The Journal of Portfolio Management 
 https://jpm.pm-research.com/content/45/5/69 

ABSTRACT: Many studies have focused on the relationship 
between companies with strong environmental, social, and governance 
(ESG) characteristics and corporate financial performance. However, 
these have often struggled to show that positive correlations—when 
produced—can in fact explain the behavior. The authors of this article 
provide a link between ESG information and the valuation and 
performance of companies, by examining three transmission channels 
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within a standard discounted cash f low model—which they call the 
cash-f low channel, the idiosyncratic risk channel, and the valua-
tion channel. They tested each of these transmission channels using 
MSCI ESG Ratings data and financial variables. This showed that 
companies’ ESG information was transmitted to their valuation and 
performance, both through their systematic risk profile (lower costs 
of capital and higher valuations) and their idiosyncratic risk profile 
(higher profitability and lower exposures to tail risk). The research 
suggests that changes in a company’s ESG characteristics may be a 
useful financial indicator. ESG ratings may also be suitable for inte-
gration into policy benchmarks and financial analyses.

Performance and Risk Analysis of Index-Based 
ESG Portfolios
Guido Giese, Linda-Eling Lee, Dimitris 
Melas, Zoltán Nagy, and Laura Nishikawa

The Journal of Index Investing
 https://jii.pm-research.com/content/9/4/46 

ABSTRACT: There has been a wide range of research in academia 
and the asset management industry about the financial benefits of 
ESG investing. However, the question of how to achieve consistency 
when integrating ESG has not obtained the same level of attention. 
As a result, ESG integration currently is often applied inconsistently 
and incompletely across asset owners’ portfolios. The authors of this 
article focus on how asset owners can implement ESG integration 
through index-based allocations to portfolios that seek to replicate 
ESG indexes. Index-based approaches offer consistency, transparency, 
and replicability and are generally cost-effective. Over a seven-year 
study period, global and regional versions of the MSCI ESG Leaders 
Indexes (as proxies for regional allocations) resulted in significant 
variations in their respective ESG profiles and performance, but in 
all instances, there was a clear reduction in all key risk measures.
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